ATUS.
In an earlier article in the Review, 2 we compared the responses to these three estimate questions with the timediary estimates for the same set of respondents. We found that, on average, responses to the two usual-hours questions overestimated work hours, and that the overestimation was greater for the ATUS usual-hours question.
But we also found that actual hours worked were correctly reported by CPS respondents.
In this article, we comment on the ATUS-CPS analysis in a 2011 Review article by John Robinson, Steven Martin, Ignace Glorieux, and Joeri Minnen (hereafter Robinson et al.) , 3 who used time-diary data from the ATUS to argue that hours of work are typically overestimated in household surveys. In contrast to our previous article, these authors found that responses to all three estimate questions overestimated hours worked, and that the magnitude of the overestimation was about the same for all three questions. They also found that reports of longer hours in the estimate questions were associated with larger overestimates relative to time-diary hours.
We examined Robinson et al. ' s results closely and found that their main table of results contains extensive internal inconsistencies-evidence of programming or transcription errors. 4 When we used the methods described in their article to attempt to replicate the table, the results were consistent with our earlier work and showed a negligible mean difference between CPS actual hours and diary hours. We also attempted to replicate Robinson et al. ' s chart 1, which shows how the gap between estimated and diary hours varies with estimated hours. Our replication was qualitatively similar to theirs. However, the chart should be interpreted carefully, and the interpretation in Robinson et al. is somewhat misleading. We note instances of misinterpretation and discuss the proper interpretation.
ATUS data and the Robinson et al. analysis
The ATUS sample is a stratified random sample that is drawn from households that have completed their participation in the CPS and is weighted to be representative of the U.S. civilian noninstitutional population. The ATUS interviews occur 2-5 months after the final CPS interview, with most occurring 2-3 months later. Interviews are conducted every day of the year, except on major holidays; thus, the ATUS covers the entire year, except for the days before those holidays. In the time-diary portion of the interview, ATUS respondents are asked to sequentially report their activities on the previous day, along with information on activity start and stop times and location.
In addition to the time diaries, the ATUS updates most of the labor force information collected in the CPS. As mentioned earlier, the ATUS asks respondents to report their usual hours worked, and reports of usual hours worked and actual hours worked from the final CPS interview are available in the ATUS-CPS file. 5 Thus, the ATUS files include reports of (1) usual hours worked on main and second jobs from the CPS and the ATUS and (2) actual hours worked on main and second jobs during the CPS reference week from the CPS. (See the following box for the exact sequence of questions in the CPS. The ATUS usual-hours questions are identical to those used in the CPS.) MONTHLY LABOR REVIEW of main or other job" were counted as work. This definition is slightly different from the one used in our previous work. 8 To aid in replication, we give detailed specifications of our sample restrictions and definitions in the appendix.
CPS hours questions
One difference between our methodology and that in Robinson et For the comparison of diary hours to CPS usual hours, we restricted the sample to those who report being employed during both the final CPS interview and the ATUS interview. 10 Both the CPS and the ATUS distinguish between those who worked during the previous week and those with a job but not at work. The CPS actual-hours questions are asked only for those who worked during the previous week. Accordingly, we restrict the sample for the CPS actual-hours comparison to those who reported working during the previous week both in the CPS and in the ATUS. 11
Our estimates of work hours for both the diary and estimate questions tend to be higher than those shown in table 1. For the samples associated with the comparisons to CPS usual and actual hours, our diary-hours estimates are substantially greater than those in table 1. Accordingly, our replication shows a much smaller difference between diary hours and hours from the CPS estimate questions. For the sample as a whole, the average difference between CPS actual hours and diary hours is only 0.2 hour per week. Although including respondents "with a job but not at work" in the usual-hours comparisons results in differences between diary hours and usual hours (both ATUS and CPS) that are somewhat larger than those in our other work, the overall pattern of differences is similar.
If one is interested in whether CPS respondents report work hours correctly, comparing CPS actual hours and diary hours that cover the entire month is not appropriate because the reference periods differ. The reference period for the CPS is the week containing the 12th of the month. 12 This week was specifically chosen to avoid holidays and thus would be expected to have greater average hours of work. Accordingly, we have added a row to each panel of table 2, showing the difference between diary hours and CPS actual hours for a sample in which the diary hours are restricted to CPS reference weeks. This comparison shows that, for the sample as a whole, CPS actual hours are less than diary hours of work by almost an hour. (This result implies that the difference between reference-week and nonreference-week hours is about 1.5 hours per week).
Replication of chart 1 from Robinson et al.
We now turn to Robinson et al.'s claim that those who work longer hours tend to overreport their hours. Let h u denote an estimate of usual weekly hours of work from an estimate question, h * denote the true mean weekly hours, and e denote reporting error:
Observed diary hours are given by
where v represents variability of diary hours around the long-term daily mean. Because v represents variation in actual hours worked around the long-run mean, by construction, it is uncorrelated with h * and E(v) = 0. In contrast,
E(e) does not necessarily equal zero. Also note that the error term, e, is uncorrelated with v. Figure 2 essentially shows the mean reporting error, e, given h u . 13 If there is no reporting error, h u = h * , e = 0 , and the figure will show a flat line at zero. If e ≠ 0, we can see from equation (1) Analysis of the gap between estimated actual hours and time-diary hours requires a slight modification of equation (1) to account for an additional source of variability:
where h a denotes actual hours, h r * denotes true mean of reference-week hours, u represents the variation of actual hours from their long-term mean, and e' denotes measurement error in actual hours. Note that, like v in equation (2), u is mean zero and uncorrelated with h r * by construction. In this case, the relevant line in figure 1 corresponds to plotting (u + e') against h a . Compared with the graph of ATUS usual hours against reporting error
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(and assuming e and e' have roughly equal variances), the variation in actual hours worked, u, makes up a greater proportion of the variation in reported hours, h a . Accordingly, we would expect the figure to show a greater positive slope, as we do, in fact, observe. As expected, CPS usual hours roughly fall between CPS actual hours and ATUS usual hours, as usual hours change for some respondents between the CPS and the ATUS but do not reflect the week-to-week variation, u.
Differences between questions on work hours
Robinson et al. found fairly similar differences between estimated hours and diary hours for all three estimate questions. In contrast, we found a larger range, from an overestimate of 3.7 hours for ATUS usual hours to an underestimate of 0.9 hour for CPS actual hours (when the sample for the latter comparison is restricted to CPS reference weeks). 16 This implies that the question "Is the workweek overestimated?" has no single answer; the correct answer depends on the specific questions about hours of work, the survey context, and the definition of work.
Perhaps the most surprising finding is the substantial difference in gaps when comparing ATUS usual hours and CPS usual hours with time-diary hours. The difference between ATUS usual hours and time-diary hours is 1.7
hours larger than the difference between CPS usual hours and time-diary hours. 17 This result may be partly due to CPS respondents having more experience answering the hours questions than do ATUS respondents. The CPS households (more strictly, addresses, since movers are not followed) are in the CPS sample for 8 months over a 16-month period (4 months in the survey, 8 months out, and 4 months in). CPS interviewers try to interview the same household member (hereafter the "self-respondent") each month and gather information about other members of the household only through the household respondent. Consequently, by the time of the last CPS interview, the self-respondent had been interviewed up to eight times and, in most cases, had been interviewed for the previous 3 months. By contrast, the ATUS respondent may be different from the CPS selfrespondent and may be answering the usual-hours questions for the first time. Even when the ATUS respondent was the CPS self-respondent, he or she had not answered the hours questions for several months.
Respondent experience matters because it is well documented that answers to labor force questions vary by month-in-sample (MIS). 18 ATUS respondents who were not CPS self-respondents are comparable to CPS selfrespondents in their first month-in-sample (MIS 1), while ATUS respondents who were also CPS self-respondents are comparable to CPS self-respondents in MIS 5, when they return to the CPS sample after an 8-month break.
MIS 1 self-respondents report 1.1 more hours, on average, than do MIS 8 self-respondents, while MIS 5 respondents report 0.4 more hours. Overall, weighting these MIS effects by the proportion of ATUS respondents who were and were not CPS self-respondents, we can explain 0.7 hour of the difference between CPS usual hours and ATUS usual hours.
We do not have any evidence on the source of the remaining differential of 1.1 hours. One might speculate that some respondents exaggerate their work hours because the ATUS is specifically about time use, and the survey's introduction to respondents states that the purpose of the ATUS is to ask "how people divide their time between work, family and other demands in our fast-paced society."
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Turning to a comparison of CPS usual and actual hours, excluding those with a job but not at work from the average of CPS usual hours shrinks the difference from 1.8 hours to 0.6 hour. This difference is similar to that estimated using the complete data from the CPS. If the CPS usual-hours question were an estimate of mean hours worked, one would expect actual hours to be equal to, or greater than, usual hours, because we know that people work longer hours in CPS reference weeks, which exclude most holidays. One possible explanation for the contrary finding is that respondents reply with the mode, rather than the mean, of hours worked, as suggested by the wording of the question. If the distribution of weekly work hours for a person has more mass on the left tail, because of time off, than on the right tail, because of longer-than-usual hours, modal hours will be above mean hours.
The results for CPS actual hours indicate that, on average, respondents underreport their hours worked during the reference week by a small amount. In previous research, in which we use a broader, unmatched sample, we find that the difference between CPS actual hours and diary hours is essentially zero. 19 As shown in the box presented earlier, CPS actual hours are derived from a series of questions. The usual-hours question anchors the response, and the follow-up questions direct the respondent to focus on the previous week. This sequence of questions appears to substantially reduce bias relative to asking a single question. So one answer to the question "Is the workweek overestimated?" is "Not by average CPS respondents answering questions about the previous week." 20 Another question of interest is whether the CPS overestimates total hours worked. As we noted above, diary hours during CPS reference weeks are about 1.5 hours greater than during nonreference weeks. In the matched sample used here, there is a negligible difference between CPS actual and diary hours for the month as a whole. In our other research, we see a small positive difference. Thus, workweeks are overestimated by the CPS in the sense that CPS reference weeks are not representative of the entire month.
WE HAVE SHOWN THAT THE KEY TABLE in Robinson et al. exhibits substantial internal inconsistencies, which render it of no value in assessing any bias in CPS questions on work hours. Our replication of the table produced results similar to those in our earlier work-a substantial bias for the ATUS usual-hours question, less bias for CPS usual hours, and a small negative bias for CPS actual hours.
Robinson et al.'s chart 1 (reproduced as figure 1 in this article) is qualitatively accurate. However, the authors appear to interpret the chart as showing that workers who work longer hours overreport their hours by a greater amount. In fact, we demonstrated that the chart shows only that workers who report longer hours overreport their hours by a greater amount. This is to be expected in the presence of misreporting-in particular, when misreporting is uncorrelated with actual hours worked.
The wide range of over-and underestimates of work hours corresponding to the different survey questions implies that answers to the question "Is the workweek overestimated?" depend on the specific questions and survey context. The answer to a general question in a one-shot survey may differ from the answer derived from a series of questions about the previous week in a repeated survey. Given that the CPS is one of the main sources of hours data, the small magnitude of the bias in CPS hours reports is reassuring.
